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LENS- SHAPED  DWELLING  FOR  THE  FAR  NORTH 


The  design  proposals  and  experimental  models  of  a dormitory  for  four-five 
persons  and  a two-apartment  dwelling  were  accomplished  according  to  task 
0.55230  of  the  plan  of  most  important  projects  in  the  construction  area 
"Develop  and  test  experimental  construction  of  new  prefabricated,  sectional' 
prefabricated  and  mobile  lightweight  dwellings  using  aluminum,  polymers  and 
other  efficient  materials  for  construction  in  the  northern  regions  of  the 
country  and  also  types  of  enterprises  for  their  manufacture." 


Experimental  models  of  blocks  1 and  3 were  made  at  the  scientific  experi- 
mental base  of  the  institute.  The  following  were  included  in  their  develop- 
ment and  manufacture:  finishing  of  spatial  structures  (design  solution  and 

production  technology) ; laboratory  of  a volumetric  and  full-scale  markup  of 
the  living  quarters  (inside  equipment  and  finishing) ; an  engineering  equip- 
ment section  of  the  buildings  (engineering  support  and  sanitary  facilities); 
and  construction  sector  (manufacture  of  experimental  models) . 
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A.  Block  1.  Dormitory  for  four-five  persons.  Cross-section  and 
layout;  1 --  living  quarters;  2 — service  compartments ; 3 — 
vestibule;  4 — cabin  for  three-four  persons;  5 — kitchen;  6 — 
closet.  B.  Assembly  for  joining  tq>per  and  lower  shells.  C.  Block 
3.  A two-apartment  building.  Layout:  1 — vestibule;  2 — quar- 
ters for  three-four  persons;  3 — kitchen;  4 — toilet;  5 — closet 
D.  Diagram  of  equipment  for  test  manufacturing  of  spherical  shells; 
1 — gantry;  2 — cap;  3 — support  column;  4 — prefabricated- 
sectional  ring;  5 — access  hatch;  6 — working  member;  7 — matrix 

1.  painted  waterproofing  5.  board 

2.  reinforced  cement  6.  seal 

3.  cellular  foam  cement  7.  aluminum 

4.  painted  vapor  barrier  and 
finishing 


Die  lens-shaped  building  of  spherical  prefabricated-sectional  and  portable 
shells  is  designed  for  construction  of  villages  for  expeditions,  stations 
and  watches  with  short  operational  periods  and  also  for  initial  settlements 
of  builders.  These  buildings  may  be  used  as  individual  types  and  in  blocks 
— at  stations  with  population  up  to  20  persons.  However,  they  may  also 
find  application  in  larger  settlements  located  in  difficultly  accessible 
places  remote  from  railroads.  A lens-shaped  building  is  assembled  from  two 
shells  in  the  form  of  spherical  segments,  The  outer  layer  of  the  shell, 
which  performs  supporting  and  waterproofing  functions,  is  made  of  reinforced 
cement,  and  the  inside  vapor  barrier  shell  is  made  of  cellular  foam  concrete. 
The  design  of  the  lens-shaped  building  is  distinguished  by  simplicity  and 
technological  effectiveness,  due  to  which  its  manufacture  may  be  organized 
under  test  conditions.  The  spherical  surface  is  very  suitable  in  the  static 
sense  and  makes  it  possible  to  achieve  a rather  strong  and  rigid  structure, 
which  easily  tolerates  various  types  of  loads  including  dynamic  loads,  with 
minimum  consumption  of  materials.  A small  enclosing  surface  which  reduces 
heat  losses  is  typical  for  lens-shaped  buildings.  The  lens  shape  has  an 
aerodynamic  quality  which  eliminates  snow  accumulation,  inevitable  in  the 
Arctic  in  villages  of  traditional  construction.  Ergonomic  analysis  of  the 
synanetry  of  a lens-shaped  building  by  human  anthropometric  data,  carried 
out  by  the  Leningrad  Branch  of  VNIITE  [All-Union  Scientific  Research  Institute 
for  Aesthetic  Styling  in  Engineering]  showed  that  all  the  required  functional 
zones  may  be  arranged  within  it,  while  the  spherical  shape  is  quite  suitable 
for  habitation.  The  building  does  not  require  installation  of  special  founda- 
tions and  land  preparation.  It  can  be  transported  in  one  piece  along  the 
ground  and  snow,  towed  through  the  water  and  may  also  be  transported  through 
the  air  by  helicopter.  The  building  is  provided  with  an  autonomous  enginee- 
ring equipment  system  with  increased  operational  reliability. 

Multiple  full-scale  tests  of  experimental  models  of  blocks  1 and  3 will  be 
carried  out  in  1973  at  the  scientific  experimental  base  of  the  institute 
and  work  drawings  for  serial  manufacture  will  also  be  worked  out.  The 
final  conclusions  and  indicators  will  be  obtained  after  testing  of  the 
lens-shaped  dwelling  under  Arctic  conditions. 


